Exploring the dimensionality of the "health literacy" concept studying a composite scale
Introduction
Scales constructed in the field of caring sciences are intended to characterize more or less of some construct. Such scales or "indicators" are usually claimed to be unidimensional as responses to all the items are summed.
To increase the validity of a scale beyond the validity that could be achieved if only one aspect was measured, some scales operationalise different aspects of the construct being measured, with a subscale identified with each aspect. When a scale is constructed by a composition of subscales with the aim of increasing validity, some multidimensionality is expected in the data. Therefore, some violations of unidimensionality might be seen as a positive property of the scale rather than evidence of some fault.
The newly developed "Maternal Health Literacy" (MaHeLi) scale, explored in this study, consists of 20 polytomous items with six response categories. Seven of the items cover the health seeking behaviour (HSB) aspect, six items cover the competence and coping skills (CCS) aspect, and seven items cover the appraisal of health information (AHI) aspect. The aim of this paper is to test the following six folded hypothesis:
Applied to adolescents aged 15-19 years attending antenatal care in the Jinja and Iganga districts of Uganda the MaHeLi scale represent 1) a well-targeted scale with 2) acceptable person separation that consists of 3) locally independent items that 4) have ordered response categories, 5) are functioning in the same way for different levels of relevant person factors, and 6) show acceptable individual fit to the unidimensional polytomous Rasch model.
This paper contributes to the international knowledge base on the motivations and abilities of pregnant adolescents to gain access to, understand, and use information in ways that promote and maintain their health and that of their children. This issue is of great international interest and concern and relevant to a wide spectre of clinical practice.
Applying the unidimensional polytomous Rasch model, this paper aims to advance the quality of clinical health research methods by showing how violations of local independence can be identified in the data from composite questionnaire scales where items are deliberately developed to assess different aspects of a construct, with a subscale identified with each aspect.
The paper makes an important contribution to the discussion of the dimensionality of the "health literacy" concept in general; an issue of great interest to researchers in the whole health profession community and with important implications for measurement and the use of questionnaires in numerous clinical samples around the world also beyond the health related professions.
Background and Conceptual Framework Realms of health literacy from an antenatal perspective
The cognitive and social skills which determine the motivation and ability of women to gain access to, understand and use information in ways to promote and maintain their health and that of their children are collectively referred to as "maternal health literacy" (MHL) (Renkert and Nutbeam, 2001) . This definition gives an insight into the crucial link between health literacy and maternal health. Subsequently, three subscales, applicable in the appraisal of maternal health literacy can be derived from the definition above, these are; health seeking behaviour (HSB), appraisal of health information (AHI) and competence and coping skills (CCS).
Health seeking behaviour (HSB) is defined as any activity undertaken by individuals, who perceive themselves to have a health problem or to be ill for the purpose of finding an appropriate remedy (Ward, 1997) . Health seeking behaviour has been regarded as a combination of both cognitive and non-cognitive factors with determinant models of healthseeking behaviours including demographics such as literacy factors (Olenja, 2003) .
Additionally, studies have indicated that women that are more health literate are more capable of seeking appropriate and timely medical care (Hana and Abdulla, 2013) .
The self-evaluative judgments that mothers have about their ability to accomplish their maternal role tasks -their maternal role competence (Pintrich and Schunk D, 1996) emphasizes the link between societal expectations and capabilities of women as mothers.
Thusly, this focuses on the cognitive and social skills that mothers find necessary in order to fulfil these tasks. Collectively, these constitute the suggested Competence and Coping Skills (CCS) sub-construct of MHL. Competence and coping abilities (CCS), particularly perceived maternal role competence refer to the self-evaluative judgements that mothers have about their ability to accomplish their maternal role tasks in pursuit of attaining adequate health status for themselves and their children (Pintrich & Schunk, 1996) . In addition, well balanced and interdependent family relationships have been associated with increased wellbeing and positive health behaviour among pregnant adolescents (Stevenson et al., 1999) .
Appraisal of health information (AHI) as a principal of maternal health literacy highlights the cognitive and literacy skills required understanding and interpreting the health information availed. Consequently, how health literate one is can be deduced from one's ability to read, filter and understand the health information in order to make sound judgments concerning one's health (European Commission, 2007) . The appraisal of health information (AHI) encompasses cognitive skills like comprehension, analysis, synthesis and evaluation that enable one to understand the relevance and application of information. Inadequate health literacy has been found to compound the issue of lacking information appraisal skills (Rosann O'Dell, 2012) .
The unidimensional polytomous Rasch model (PRM), thresholds, parameterisations and the likelihood ratio test
The Rasch model (Rasch, 1960) , introduced to nursing research by Hagquist et al. (2009) , is increasingly used in health studies (Belvederea & de Morton, 2010) . Examples of Rasch analyses can be found in Holloway, Blackman and Flynn (2014) and Gonzalez-de Paz et al. (2012) .
Rasch models operationalise the formal axioms of measurements (Perline et al., 1979) as they produce linear and invariant measurements, offer strategies of detecting misfit, give estimates of precision, overcome missing data, and rely on a variable -the unidimensional underlying variable describing the quantity being measured -that is independent on the measurement instrument (Wright & Mok, 2004 ).
Rasch models assume that the raw scores contain all of the information on a person's attitude (sufficiency), that items monotonically relate to one dimension -that the response probability increases with higher attitude (monotonicity) and depends on a dominant dimension (unidimensionality) , that the set of items yield locally independent data (local independence) -i.e., that only random, normally distributed "noise" is left after the contribution of the measures ("the Rasch factor") to the data has been removed (see, for example, Smith, 2002 and Linacre, 1998) , and that the items do not show DIF (Brodersen et al., 2007) . Only Rasch models provide invariant measurements, reliability, sufficiency and support construct validity if the data fit the model. , a person's attitude is described by a single, unidimensional latent variable β n (Andrich, 1988 and Rasch, 1960) . The PRM relates the probability (P) of person n with attitude β n ticking off response category x on a polytomous item i with affective level δ i (Andrich, 1978) . The different κ refer to category coefficients.
A threshold is defined as the location at which the probability of responding in one of two adjacent response categories is equal. A polytomous item with an m + 1 number of response categories has m thresholds (τ k ), where the index k takes on values from 1 to m and x takes on values from 0 to m + 1. The score x indicates the number of m thresholds a respondent has passed (Andrich et al., 1997) .
When respondents use the rating scale as expected, the observed succeeding thresholds should reflect successively more of the latent attitude and hence be ordered (Andrich, 1995) .
Disordered thresholds in the data violate the hypothesised ordering of response categories, meaning that respondents have not used the scales as expected. If so, the variables cannot be treated as interval variables (Singh, 2004 ). The Rasch model provides the necessary and sufficient means to transform ordinal counts, e.g. levels of attitude, into meaningful linear measurement based on the arithmetical properties of interval scales (Wright & Linacre, 1989) .
When the observed distance between the response categories on a rating scale is restricted across the items, the data fit "the rating scale parameterisation" best (Andrich, 1978) . If the distance is unrestricted across the items "the partial credit parameterisation" (Wright & Masters, 1982 ) is indicated. The Fisher's likelihood ratio test (LRT) might be used to assess the efficiency of the different parameterisations.
Tests of fit to the Rasch model
A Rasch analysis means to test the data from a set of items against a Rasch model and check whether the data conform to the model (Tennant & Conaghan, 2007) . If the item specific data do not fit the model but rather approach a step function (i.e. a Guttman item), the item is said to over-discriminate. If the data approach a constant function the item is said to underdiscriminate.
Fit residuals and item chi-square values are used to test how well the data fit the model (Smith & Plackner, 2009 ). Positive and negative item fit residuals indicate whether items under-or over-discriminate. A person fit residual indicates how well a person's response pattern matches the expectation under the model (Andrich, 1982 and Andrich, 1985) .
Large item chi-squares indicate that persons with different attitudes do not "agree on" item affective estimates, thus compromising the required property of invariance. To adjust chi-square probabilities for the number of significant tests performed, the probabilities are Bonferroni-adjusted (Bland & Altman, 1995) using RUMM2030.
Instruments can be validated using Rasch analysis of data collected in nonrepresentative samples. This can be justified by the fact that the person parameter and the item parameter of unidimensional Rasch models are independent (see, for example, Andrich, 2010) , and that the Rasch models do not assume anything about the distribution of the sample of persons (see, for example, Andrich, 2004) .
Tests of local independence
The local independence assumption implies that there are no dependencies among items other than those that are attributable to the latent trait (persons' attitude). That is, after taking into account the persons' attitude the responses to the questionnaire items should be independent.
Violations of local independence have been formalised as "response dependence" and "trait dependence" or "multidimensionality" (Marais & Andrich, 2008a) .
Response dependence between items is observed when two items share something more in common than can be accounted for by the latent trait. One example is when two items ask for more or less the same information causing redundancy in the data (Andrich, Humphry & Marais, 2012 and Smith, 2005) . Response dependence violates statistical independence and causes "response violations" of local independence (Andrich & Kreiner, 2010 , Marais & Andrich, 2008b and Marais & Andrich, 2008a , meaning that the entire correlation between the items is not captured by the latent trait. A high correlation between a pair of item residuals is one way of generating a "post-hoc" hypothesis of response dependence Andrich, 2008a and Smith, 2002) . When two questionnaire items ask for corresponding information causing redundancy in the data one would form a subtest i.e., merge the two items into one composite item to account for dependence.
Multidimensionality or trait dependence means that there are multiple latent variables and that some items measure one latent variable and other items measure another latent variable. When an overarching dimension like "maternal health literacy" (MaHeLi) is measured using several subsets of items assessing different aspects of the overarching dimension, with a subscale identified with each aspect, each aspect might represent a latent variable. If, e.g. the items assessing the HSB aspect and the items measuring the CCS aspect rank the respondents quite differently, the different aspects might form subscales that contribute with unique variance to the distribution of respondents' score sums on the MaHeLi scale. Then the composite construct "maternal health literacy" is not sufficiently unidimensional, and we cannot report one score on the overarching dimension (Wright, 1999) .
Unidimensionality means the presence of a dominant dimension or "underlying trait" with possible minor dimensions (see, for example, Wright & Linacre, 1989 , Hambleton et al., 1991 and Keeves & Masters, 1999 . If a theoretical composite construct is not sufficiently unidimensional, the theoretical composite construct does not find support in the empirical evidence, and one might want to split the assessment instrument into as many parts as there are latent variables or subscales and do separate analyses of the subscales. Principal component analysis (PCA) of residuals might help investigate the dimensionality of the data.
A PCA converts a set of observations (the data) of correlated variables (the items) into a set of linearly uncorrelated variables called principal components. The first principal component (PC 1) has the largest possible variance, i.e. accounts for as much of the variability in the data as possible, and each succeeding component in turn has the highest variance possible under the constraint that it be orthogonal to or uncorrelated with the other components.
In the MaHeLi scale the cluster of items assessing the HSB aspect and the cluster of items assessing the CCS aspect might have "maternal health literacy" in common. If we remove the common latent trait from the data we are left with the residuals or the deviations from the Rasch model. If the residuals of the HSB items correlate positively with PC 1 while the CCS items correlate negatively, the HSB (or the CCS) items might share something else in common than the general underlying variable "maternal health literacy" can explain. If so, the HSB items represent an additional latent trait that might violate the hypothesis of unidimensional data and hence violate local independence (Andrich & Kreiner, 2010 , Marais & Andrich, 2008b , Marais & Andrich, 2008a and Ryan, 1983 . Large variations in the percentage variance explained by each principal component (PC) is one way of generating a "post-hoc" hypothesis about multidimensionality in the data (Linacre, 1998 and Smith, 2002) .
The hypothesis might be tested by applying the equating tests and the t-test procedures in RUMM2030 and by estimating fractal indices based on a subtest analysis.
A set of k items can be analysed either as k distinct items or as two composite items (two subscales) where each subscale takes on the role of an item. A subtest analysis takes account of multidimensionality in the data and fractal indices (A, c and r) are estimated specific to the subtest structure. The value A describes the variance common to all subscales, the value c characterises the variance that is unique to the subscales and the variable r is the correlation between the two subscales (RUMM, 2009) . A subtest analysis performed on an approximate unidimensional scale will return a high value for both A and r and a low value for c.
Reliability and targeting
Reliability indices (see, for example, Traub & Rowley, 1981) as the Person Separation Index (PSI) and Cronbach's alpha provide estimates of the upper limit of the scale's reliability on the assumption of unidimensionality. In the presence of a multidimensional subscale structure, the variance of person estimates inflates and hence the reliability estimates inflate (Marais & Andrich, 2008b) . When the distribution of the items' threshold estimates -the affective levels -match the distribution of the persons' attitude estimates an instrument is well "targeted" (Tennant & Conaghan, 2007) .
Differential item functioning (DIF)
DIF means that respondents with identical attitude levels, belonging to different categories or levels of a person factor (e.g. the levels first and second for the person factor pregnancy order), have unequal probabilities of giving the same response to an item (Andrich & Hagquist, 2004) .
This violates the property of invariance as the estimate of any item's affective level should be the same for each group of respondents (Thurstone, 1928 , pp. 547, cited in Andrich & Hagquist, 2004 , Rasch, 1961 pp. 332 and Engelhard, 2013 . Common procedures for detecting DIF is the Mantel-Haenszel (MH) approach (Mantel & Haenszel, 1959 and Marasculio & Slaughter, 1981) .
Uniform DIF means that the magnitude of conditional dependency is relatively invariant across the latent trait continuum, and an item mainly showing uniform DIF therefore consistently gives one person factor level an "advantage" across all levels of attitude (Walker, 2011 and Mellenbergh, 1982) . Non-uniform DIF means that the conditional dependency alter direction along the latent trait (Walker et al., 2001 ) -that there is an interaction between the class intervals (groups of individuals based on attitude level) and the person factor levels.
Non-uniform DIF is an important factor for non-invariant measures.
Procedures for Instrument Development
The latent variable MHL was operationalized as a composite of the three aspects "health seeking behaviour" (HSB), "appraisal of health information" (AHI) and the closely linked "competence and coping skills" (CCS).These aspects of MHL were developed based on theoretical models relevant to the field of health literacy namely, "The health belief model" (HBM) and "The integrated model of health literacy" (IHL) (Glanz et al., 2002; Sørensen et al., 2012) .
The items in the HSB and AHI subscales were founded on the domain of health promotion and the four dimensions of the IHL model, which combines the main dimensions of health literacy, the factors that impact on health literacy and pathways linking health literacy to health outcomes. This ensured that the public health aspect of health literacy as a continuum of interaction and interplay of social and environmental determinants, as described by (Sørensen et al., 2012) was considered.
To derive the items of the CCS subscale, certain appendage variables to the Health Belief Model (HBM) were used. The HBM is a value-expectancy theory which states that an individual's behaviour can be predicted based upon certain issues that an individual may consider when making a decision about a particular behaviour concerning their health (Glanz et al., 2002) . These variables included demographic, socio-psychological, motivation and perceived efficacy factors. The items in the CCS subscale aim at evaluating the girls' cognitive abilities and their perception of social support accorded to them during pregnancy.
The cognitive skills included problem-solving skills, coping skills, decision making skills, and social skills as interpersonal and communication skills. The CCS items thereby are reflective of the maternal competence and perceived social support.
In addition, demographic, socio-cultural and situational person factors reflective of respondent characteristics, found in literature to be antecedent to adolescent pregnancy, were incorporated. These included age, education level, pregnancy order (gravidity), pre-pregnancy knowledge on reproductive health and access to contraceptive services.
Description, Administration, and Scoring of the Instrument
All the items in the HSB, CCS and AHI scales are reported in Table 1 . The HSB scale probes for access to information (item 1, 3 and 4), assesses perception of competence to interpret and understand the information (item 2 and 5), and asks for elaboration strategies as initiative to seek for further information (item 7). The CCS scale emphasizes skills typically associated with the "cognitive domains" as "knowing" (item 8, 9 and 12), "applying" (item 11 and 13) and "reasoning" (item 10 and 14). Item 14 brings the critical aspect of health literacy into the CCS scale. The AHI scale seeks a self-evaluation of the individuals' perceived maternal role competence (item 15, 18 and 20) and their perceived social support (item 16, 17 and 19). For practical reasons the data had to be collected using a paper-and-pencil questionnaire Six-point rating scales with the extreme response categories anchored with the phrases "strongly disagree" (1) and "strongly agree" (6) were applied for all the items in the HSB, AHI and CCS scale.
Person factors addressing demographics and socioeconomic/cultural-factors were included in the questionnaire. These were age, level of education, pregnancy order, awareness about how pregnancy happens and frequency of condom use. In order to improve the power of test of fit person factors were recoded to dichotomous variables.
TABLE 1 IN HERE

Methods
Sampling
The target population was pregnant adolescents aged 15-19 years that attended antenatal care in the health centres in the Jinja and Iganga districts of the Busoga region of Uganda. This part of Uganda is of particular interest as it has the highest percentage (above 30%) of pregnant adolescents and adolescent mothers in Uganda (Rutaremwa, 2013 ).
In each district, different categories of health centres were randomly selected based on the structure of the Ugandan health care system described by (Kavuma, 2009 ). Nurses at the health centres provided lists of pregnant adolescents aged 15-19 years to the research assistants. The adolescents gave written consent before participation in the study.
Data collection
The scale was administered to 384 adolescents aged 15-19 on the first antenatal visit at the health centre (i.e., the visit at which the female is clinically diagnosed as being pregnant). For practical reasons the data had to be collected at ten health centres during the period July 2013-December 2013. Trained research assistants, speaking fluently English and Lusoga read the items for the respondents. To ensure uniform interpretation and translation of the statements from English to Lusoga, guiding examples were issued for selected items.
Results
Parameterisation, item discrimination, item fit and person fit
Using the LRT, the conclusion was that the partial credit parameterisation of the PRM encloses most information about the MaHeLi scale data. The chi square probabilities in table 2 indicate that item 1 and item 20 do not fit the model, and that item 8 under-discriminates in the 20-item construct. Person fit residuals showed that eight respondents had a positive z-fit residual outside the range (z = 2.5) and that 69 respondents had a negative fit residual (z = -2.5). Persons with negative residuals had response patterns that matched "too" well under the expectations of the model. Table 2 indicates that, based on the 20-item scale, item 5 and item 19 showed uniform DIF associated with the person factor "age", and that item 20 showed non-uniform DIF associated with the person factors "age" and "pregnancy order".
DIF
TABLE 2 IN HERE
Reliability, targeting and overall statistics
The PSI estimate for the composite scale was 0.91 and Cronbach's alpha was 0.92. The scale's total Chi square statistic was 191.5 (df = 100). The average mean person location (attitude) value for the 20-item scale was 0.06. As the standard deviation for the distribution of attitude levels was 0.70 the variation in attitude levels was lower than expected (i.e., 1.00). Figure 1 shows the probability of ticking off in the six different response categories 0-5 for item 8 as functions of the person attitude level on the 20-item scale. The dotted line in Figure   1 is the upper limit asymptote (the probability equals 100%). Figure 1 indicates that item 8 had disordered thresholds as the response categories 2 and 3 on the six-point rating scale (curves marked "1" and "2" in Figure 1) were not the most likely for any attitude level. Subtest structures of pairs of the three subscales were formed. There was a noticeable drop in the PSI for the subtest structure consisting of the HSB subscale and the CCS subscale (Table 2) , and PSI dropped even more for the subtest structure consisting of the HSB subscale and the AHI subscale. When the subtest structure consisting of the CCS subscale and the AHI subscale was formed, the PSI only dropped from 0.90 to 0.82.
Ordering of thresholds
The fractal index c was quite high for the subtest structure consisting of the HSB subscale and the CCS subscale and for the subtest structure consisting of the HSB subscale and the AHI subscale ( Table 2 ). The correlation r between the HSB subscale and the CCS subscale was rather low, and it was noticeably low between the HSB subscale and the AHI subscale. The index A was high especially for the subtest structure consisting of the CCS subscale and the AHI subscale.
The t-test procedure in RUMM showed that 44 respondents had "significantly" different scores on the HSB subscale and the CCS subscale to a 5% level, that 61 respondents had "significantly" different scores on the HSB subscale and the AHI subscale to a 5% level, and that 37 persons had "significantly" different scores on the CCS subscale and the AHI subscale to a 5% level. These results point to that the proportions of significant different scores were above 0.05 for all the three subtest pairs and consequently that all subtest pairs, as expected, had some multidimensionality.
Based on these results, a revised composite scale consisting of the CCS subscale, the AHI subscale and item 7 from the HSB subscale was formed (i.e., items 7-20). Based on this revised scale, item 8 still had disordered response categories and showed non-uniform DIF associated with the person factor "age", and item 20 still showed non-uniform DIF associated with the person factors "age" and "pregnancy order". Further, item 8 and item 20 did not fit the Rasch model as they under-discriminated "significantly" based on the revised latent trait.
As the psychometric properties of item 20 did not improve after discarding item 8, both item 8 and item 20 were discarded from the revised scale.
TABLE 3 IN HERE
Discussion
Residual correlations between pair of questionnaire items are typically a sign of response dependence and hence redundancy in the data. Redundancy is caused by items collecting too similar information. As item 2 ("I understand the importance of getting correct information") seems to collect information equal to item 1 and item 3 ("I know where to find health information" and "I have physical access to more than one source of information"), respondents might interpret the term "information" in item 1 and item 3 as "scientifically based health information" -here expressed as "correct information". By replacing "information" in item 1 and item 3 by "correct health information" and discarding item 2, the response violations of local independence observed in items 1-3 might be avoided. As scientifically based health information only is "correct" until evidence prove the opposite, the phrase "scientifically based health information" is preferred. As adolescents not are expected to have complete understanding of "the nature of natural science and its methods", they might not fully grasp such an expression. Hence, the phrase "correct health information" actually might be preferred.
The residual correlation between item 5 ("There is always someone to avail to me the health information when I need it ") and item 6 ("All the information is available in a form that I am familiar with") points to item 6 being dependent on the former item 5. When there is someone to avail the health information we can anticipate that there is someone available to explain the information. Those who do not have someone to avail the health information will not receive the information in an adapted form. Hence, most persons' answers to item 6 will depend on their responses to item 5.
Principal component analyses of residuals implied that item 4 and item 13 had neglectable "deviations" from the expected pattern. However, item 7 ("In addition to scheduled hospital visits, I take initiative to seek for health information") in the HSB subscale seemed to tap into the CCS subscale. This might be explained by item 7 assessing elaborating strategies associated with self-regulated learning (initiative to seek for information to clarify).
It was evident that the PSI index for the subtest structure consisting of the HSB subscale and the CCS subscale (items 1-14), and the PSI index for the subtest structure consisting of the HSB subscale and the AHI subscale (items 1-7 and items 15-20), both dropped "significantly" when the subtest structure was formed, and therefore that there is noticeable multidimensionality in the MaHeLi scale. However, a shortened version of the MaHeLi scale consisting of the CCS subscale and the AHI subscale seems to represent a rather valid composite construct measuring maternal health literacy. Though, the PSI value 0.82 (see Table 2 ) is a more accurate estimate of the unidimensional reliability for this shortened version of the MaHeLi scale (consisting of all the CCS items and all the AHI items) than 0.90, which is inflated by multidimensionality. As mentioned, the results from the PCA indicated that item 7 from the HSB subscale perhaps could be included in this composite construct as part of the CCS subscale.
According to the c index the HSB subscale and the CCS subscale contribute with subscale specific variance to the common composite scale of these two subscales. This point is even more expressed when we combine the HSB subscale and the AHI subscale in a subtest structure. Again, the HSB subscale seems to "point in another direction" than the two other subscales of the composite MaHeLi scale, because the index c from the subtest structure of the CCS subscale and the AHI subscale is lower than for the other subtest structures that were formed.
Taking a cursory glance at the correlation coefficients between the subscales (Table 2) makes it evident that the HSB subscale seems to measure something "different" than the CCS subscale and the AHI subscale. Hence, the HSB subscale should be reported separately and not as part of the MaHeLi scale.
The index A was high especially for the subtest structure consisting of the CCS subscale and the AHI subscale, showing that of the systematic variance, most was left as true score variance common to both subscales. This again implies that the CCS subscale and the AHI subscale assess aspects of a construct with some but not too noticeable multidimensionality. The t-test procedure referred to also indicate some multidimensionality in all three pairs of subtests. Some multidimensionality may actually be seen as a positive property of a conceptually composite scale such as the MaHeLi scale.
Finally, based on our analysis we believe that a revised MaHeLi scale should be based on the CCS subscale and the AHI subscale. However, item 8 should be discarded due to disordered response categories, item 20 should be discarded due to non-uniform DIF, and item 7 from the HSB subscale should be included in the CCS subscale both from a conceptual and a psychometric point of view. These adjustments seem to remove the observed uniform DIF in item 19. The person separation index of this 12-item version of the MaHeLi scale was 0.90 (0.85 when multidimensionality was taken account of) and the mean attitude level was 0.00.
Conclusions
The HSB aspect does not destroy unidimensionality of the concept "maternal health literacy" 
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